Abstract. In this article are described the prospects of peat and wood using as a raw material for gasification with producing of high potential synthesis gas. It is shown that the low-grade fuel recycling, in particular wood and peat makes a use of this energy sources a possible alternative to the using a more traditional coal and natural gas. The features of low-temperature pyrolysis are analyzed and computer modeling of this process at different conditions is conducted. The temperature influence of recycling to main parameters (calorific value, elementary composition of gaseous components) of produced gas is established.
Introduction
The industrial peat and wood gasification is a complex chemical process, which includes the different reactions and transformations. It is usually performed in a limited presence of oxygen. The universal description of the processes, which occurred during the pyrolysis, does not exist, because these processes are multicomponent and multifactor [1] .
A thermal decomposition of complex biological compounds starts at a temperature about 100 °C. A decomposition of basic substances during the pyrolysis begins to occur at temperature about 200 °C, but the main processes occur at temperatures above 400 °C [2] .
A pyrolysis is one of the most important chemical processes, which used in power engineering and different industrial manufactures: metallurgy, petrochemistry, etc. For example, by dint of pyrolysis are produced economically and technically important substances such as charcoal, coke, synthesis gas, divinyl, ethylene, propylene, benzene [3] [4] [5] .
The generator gas as a fuel has doubtless advantages over direct combustion of peat and other biomass. The generator gas, such a natural gas, may be passed to large distances through pipelines and in balloons; it is convenient to use in the home for cooking, for warming and water heating, as well as in industrial and power plants [6] [7] [8] [9] .
The initial data
The process of researched low-temperature pyrolysis is considered by three main reactions [10] [11] [12] : 1) С+О 2 =СО 2 ; 2) С+2Н 2 =СН 4 ; 3) С+Н 2 О=СО+Н 2 . The reactions 1 and 2 are standard with known equilibrium constants. The reaction 3, taking into account the presence of a catalyst and high-temperature steam, is not standard. For this reaction, is experimentally determined the equilibrium constant, which depends on the process temperature and the type of fuel. The program for calculation of the thermal decomposition process of solid fuels at low temperatures in high temperature steam conditions and catalyst presence is developed [13] [14] [15] [16] . The calculation algorithm based on the following dependences: w -the amount of elements, passed from a fuel in a gas; T -the process temperature; c -the degree of steam decomposition; O 2 , Н 2 , Н 2 О -the initial content of components in a fuel.
The program allows carrying out a various calculations of the final gas composition, specifying the initial fuel composition and process temperature.
One of important solid fuel characteristics is working moisture. Therefore, is important to determine influence of this characteristic on the pyrolysis. For this, the elementary composition of researched fuel has been recalculated for various values of moisture, in the range from 20 to 50 % (Table 1) . 
i w -values for wood; i p -values for peat; С -carbon content; Н -hydrogen content; S -sulfur content; N -nitrogen content; О -oxygen content; А -fuel ash content; W -fuel moisture.
3 The research of gas composition and calorific value in depending of different parameters
The gas, which produced during gasification, contains a certain amount of components; it is shown in Fig. 1, 3 . The calorific value of produced gas depends on the type of used raw materials and gasification conditions; it is shown in Fig. 2,  4 . The gasification of a more moist peat and wood is reduced the gas yield, what is seen from obtained dependences (Fig. 2, 4 ). This occurs because a significant part of energy is expended to the evaporation of water, which contains in a fuel.
With increase of the hydrogen content in a peat (H), is an increase of combustible component methane (СН 4 ) , it is shown in obtained dependence (Fig. 6 ). (Fig. 7) is seen that increase of carbon monoxide (СО) content and reduction of methane (СН 4 ) is a result of an increasing of oxygen (О 2 ) in peat. That negatively effects on the gas calorific value.
From dependence (Fig. 8) is seen that increase of methane (СН 4 ) content is a result of an increasing of carbon (C) in peat. That positively effects on the gas calorific value. 
The analysis of results and conclusions
At carrying out of this research with using of computer modeling techniques were established visual dependences between fuel properties, recycling parameters and quality of produced gas. The importance of temperature influence at gasification process on its results, particularly on the gas yield and his calorific value, was determined. Also, the temperature (300 and 450 °C), at which increases a methane yield from peat, was established, as consequence, increases amount of produced gas and his calorific value. In general, as the temperature increases, there is improvement of main parameters of the produced gas. At that, by comparing of the results of wood gasification at different moisture was established optimum value 25-30 %, at which a temperature influence of process does not much affects by result. This allows to use a low-temperature pyrolysis for producing gas with acceptable parameters. However, a considerable reduction of final product properties is observed at the increasing of fuel moisture.
Besides of moisture and recycling temperature, a great impact to pyrolysis process renders the elementary composition of peat and wood. Firstly, this applies of oxygen, hydrogen and carbon.
The increased of hydrogen share in a recycling feedstock, conversely, renders a positive effect to gas quality. The gas calorific content increases due to the greater amount of methane and hydrogen. Due to the hydrogen excess, it begins more intensively react with carbon, as a consequence, methane yield increases and amount of carbon oxides reduces.
The increase of oxygen content in initial fuel leads to increase CO 2 share in the generator gas, thereby reducing the combustible components formation, as methane, as a result the gas calorific value reduces.
With increase of carbon content, specific gas calorific value reduces because of increasing CO and CO 2 share. Summarizing, we can say that this researching is confirmed the high potential of peat and wood using for synthesis gas production by catalytic pyrolysis. 
